Population pharmacokinetic/pharmacodynamic evaluation of low-dose drospirenone with 17β-estradiol in postmenopausal women with moderate to severe vasomotor symptoms.
This study aims to characterize the pharmacokinetics/pharmacodynamics of drospirenone and estradiol in the treatment of postmenopausal women with moderate to severe vasomotor symptoms and to explore the relationship between the serum exposures of estradiol and drospirenone and efficacy, measured by reductions in moderate to severe hot flushes. Participants in a 12-week, double-blind, randomized, placebo-controlled study of daily drospirenone/estradiol in two low-dose combinations (0.25 mg/0.5 mg and 0.5 mg/0.5 mg), estradiol (0.3 mg), or placebo provided infrequent serum samples for pharmacokinetic analysis of estradiol and drospirenone, with additional frequent sampling during 24 hours in a study subset. Estradiol steady-state serum concentrations were described by a one-compartmental model with first-order elimination and zero-order absorption. The pharmacokinetics of drospirenone was described by a linear open two-compartment model with first-order elimination kinetics from the central compartment and delayed first-order absorption kinetics. A total of 1,516 serum estradiol concentrations and 736 serum drospirenone concentrations (n = 251) from 383 women were evaluated. Baseline estradiol concentrations increased with rising body mass index, and apparent clearance of estradiol at steady state was 39% higher in smokers versus nonsmokers. The serum exposures of both estradiol and drospirenone affected efficacy, as analyzed by a generalized linear model. Smoking had a negative effect on the efficacy of hormone therapy. The efficacy of low-dose drospirenone/estradiol for reducing vasomotor symptoms correlates with the serum exposure of estradiol and, for the first time, the serum exposure of drospirenone. Smoking adversely affects the clearance of estradiol and the efficacy of treatment.